Effects of immunostimulants targeting Ran GTPase on phagocytosis against virus infection in shrimp.
The global shrimp aquaculture has been consistently beset by diseases that cause severe losses in production. To fight various harmful pathogens, the enhanced shrimp immunity by immunostimulants would play key roles against the invading pathogens. In aquaculture, however, the target proteins/genes which can be used for the screening of immunostimulants are very limited. Based on our previous study, in the present study, the shrimp Ran protein, which was required in shrimp antiviral phagocytosis, was used as the target protein to screen for immunostimulants. The GTPase activity assays showed that the IL-4 and lysophosphatidylcholine molecules could enhance the activity of Ran protein, suggesting that the two molecules might function in phagocytosis. When the IL-4 and lysophosphatidylcholine were respectively injected into shrimp, the results indicated that the two molecules enhanced the hemocytic phagocytosis against white spot syndrome virus (WSSV), suggesting that they improved the activity of phagocytosis through the activation of the Ran protein. It was evidenced that the enhancement of phagocytosis activity effectively inhibited the WSSV infection in shrimp, which further led to the decrease of mortalities of WSSV-infected shrimp. Therefore, our study presented a novel strategy for the screening of immunostimulants by using the key proteins in immune responses of aquatic organisms as the target proteins, which would be very helpful for the development of efficient approaches to prevent the aquatic organisms from pathogen infections.